Changes in the human blood coagulating system during prolonged hypokinesia by Anashkin, O. D. & Filatova, L. M.
General Disclaimer 
One or more of the Following Statements may affect this Document 
 
 This document has been reproduced from the best copy furnished by the 
organizational source. It is being released in the interest of making available as 
much information as possible. 
 
 This document may contain data, which exceeds the sheet parameters. It was 
furnished in this condition by the organizational source and is the best copy 
available. 
 
 This document may contain tone-on-tone or color graphs, charts and/or pictures, 
which have been reproduced in black and white. 
 
 This document is paginated as submitted by the original source. 
 
 Portions of this document are not fully legible due to the historical nature of some 
of the material. However, it is the best reproduction available from the original 
submission. 
 
 
 
 
 
 
 
Produced by the NASA Center for Aerospace Information (CASI) 
https://ntrs.nasa.gov/search.jsp?R=19780019811 2020-03-22T02:36:19+00:00Z
• a -*
TECHNICAL MEMORANDUM
	
NASA TM-75520
CHANGES IN THE HUMAN BLOOD COAGULATING
SYSTEM DURING PROLONGED HYPOKINESIA
L. M. Filatova and 0. D. Anashkin
Translation of "Izmeneniya svertyvayuschey sistemy krovi
u cheloveka pri dltel'no y gipokinezii," Byulleten'
Eksperimental l noy Biologii i Meditsiny, Vol. 65, No. 6,
1968, pp. 36-39.
(NASA-TM-75520) CHANGES IN THE HUMAN BLOOD
COAGULATING SYSTEM DURING PROLONGED
HYPOKINESIA (National Aeronautics and Space
Administration) 9 p HC A02/CIF A01 CSCL 06S
G3/52
N78-27754
Unclas
25847
c
1'\1^  ? J y J	 \
 9781	 >^.1iV
UwD 7n	 ^;{
S' v
NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
WASHINGTON, D.C. 20546	 JUNE 1978
%IANUARD T1 It E PAGE
1.	 Report No. 2. Government Accession No. 3.	 Recipient's Catalog No
NASA TM-TSSZ_
S.	 Report Date4. Title end Subtitle CHANGES IN THE HUMAN BLOOD
COAGULATING SYSTEM DURING PROLONGED^^—--
6.	 P erform- ,-* Organisation CodeHYPOKINES IA
7.	 Authors) a.	 Performing Orgo•tis•tion Report Me.
L. M. Filatova and 0. D. Anashkin
Work unit No.Institute of Medical and Biological Prob 10.
lens of the Ministry of Public Health,
Contract or Grant No.
NASw- 2 7 9 011.9. Performing Organisation Nome and Address
13.	 Typo. of Report and Period CoveredLeo Kanner Associates
Redwood City, California 94063 Translation
12.	 Sponsoring Agency Nome and Address
National Aeronautics and Space Adminis— 14.	 Sponsoring Agency Code
tration,_ Washington, D.C. 20546
15.	 Supplementary Notes
Translation of "Izmeneniya svertyvayushchey sistemy krovi
u cheloveka pri dltel'noy gipokinezii," Byulleten'
Eksperimental';noy 	 Biologii i Meditsiny, Vol. 65, No. 6,
1968, pp.	 36-39.
16.	 Abstract
Changes in the coagulating system of the blood were
studied in 6 subjects during prolonged hypokinesia.
Thrombegenic properties of the blood rise in all cases
on the 8th Cay.	 These changes are explained by stress
reaction due to unusual conditions for a healthy person.
Changes in the blood coagulating system in the group
subjected to physical exercise and without it ran a
practically parallel cour-s e.	 Apparently physical exercise
is insufficient to prevent such changes that appear in the
coagulating system of the blood during prolonged hypokinesia.
17.	 Key Words (Selected by Author(s)) 16.	 Distribution Statement
Unclassified-Unlimited
19.	 Security 'Aassil. (of this report) 20.	 Security Classif. (of this page) 21• No. of Pages 22.	 Price'
Unclassified Unclassified 7 pp.
NASA-MO
r	
_	
1	
J	
_
+
4	 Ir
CHANGES IN THE HUMAN BLOOD COAGULATING
SYSTEM DURING PROLONGED HYPOKINESIA
L. M. Filatova and 0. D. Anashkin
An increase in thrombogenic properties of 	 I^L6*
blood was observed in the first days of prolonged
hypokinesia in six subjects; this involved healthy
persons remaining in conditions unusual for them.
Changes in the coagulating blood system in
a group with physical load and without it ran al-
most a parallel course; apparently, physical
exercise is inadequate for prophylaxis of those
changes which occur in the blood coagulating
system during prolonged hypokinesia.
By using an experiment with prolonged hypokinesia, it
is possible to obtain physiological reactions which approach
those of a state of weightlessness, one of the most impor-
tant factors of space flight. Hypokinesia is of interest
for clinical medicine, being a therapeutic component for
certain somatic diseases. However, it is well known that
prolonged bedrest'can cause thrombophlebitis in patients.
During hvpokinesia, one notes the appearance of petechia X37
and hemorrhaging [6,8].
Going from these observations, there is practical inter-
est in studying changes in the blood coagulating system which
occur during hypokinesia, to determine their danger and to
note methods of prophylaxis, if these changes have a patho-
logic character.
*Numbers in the margin indicate pagination in the foreign text.
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Research Method
Prolonged hypokinesia was created as a result of strict
bedrest in six clinically healthy men aged 24-36 years for a
period of 62 days. The subjects were broken down into two
groups. Group A was made up of three men who carried out a
set of physical exercises of a static and dynamic character
in a strictly horizontal position. There were three men in
group B who remained in strict bedrest.
Blood was taken from the vein without a syringe in a
siliconized test tube with 0.1 M of sodium oxalate solution
in a ratio of 9:1. The following were determined: tolerance
of the plasma to heparin [20]; recalcification time of the
plasma [9]; thromboplastin time and activity of the prothrom-
bin complex [18]; the concentration of proaccelerine [17j;
thrombin time [7]; the quantity of fibrinogen [ 51; fibrino-
lytic activity [161; resistance of the thrombot,ytes [91;
tourniquet test [11]; and thromboelastography was carried
out with Carter interpretation. The recalcification time,
thromboplastin time, concentration of proaccelerine and
thrombin time were determined on a "Prothrombin Timer"
instrument (S:reden). Blood was taken before and on the
8th, 28th, 46th and 6th days of the test.
Research Results and a Discussion of Them
A cyclic character of changes was noted in the coagulat-
ing blood system. On the eighth day, activity of procoagu-
lants was increased in all subjects which showed verified
shortening of thromboplastin time, increase in Prothrombin
complex activity, an increase in proaccelerine on the
average by 15.5% and an increase in fibrinolytic activity
by 23.5%. The tolerance of plasma to heparin increased by
10%, recalcification time was shortened on the average by
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17%, resistance of the thrombocytes increased by 3.7 times.
In the men of group B, an increase in procoagulant activity was
substantiated by the thromboelastography data. In subse-
quent days, the differences in the subjects were not syn-
chronous independent of the group. In two men (one from
group A,the other from group B), increased activity of
procoagulants which was noted in subjects of both groups
on the eighth day was retained; the following were observed:
shortening of R by 29%, K thromboelastograms, on the average,
by 55%, an increase in the plasma to heparin by 37 0P, short-
ening of reealeification time by 17%, and increase in re-
sistance of thrombocytes by 32.5%. The content of fibrino-
gens was decreased by 33%, fibrinolytic activity was increased
by 40%. In four men (two each from groups A and B) the
changes had a different character. On the 27th day, coagu-
lation capability of the blood was maximally decreased with
a verified increar- in recalcification of plasma time on
the average 36%, and increase in thromboplastin by 15%, a
decrease in prothrombin activity by 13%, a decrease in the
level of fibrogens by 22% and an increase in fibrinolytic
activity by 56%. Other indices also pointed to hypocoagula-
tion: R was lengthened on the average by 32%, K thrombo-
elastograms by 26%, tolerance of the plasma to heparin de-
creased by 83%, thrombin time increased by 12.5%, resistance
of thrombocytes remained 10% lower. The changes indicated,
with insignificant variations, were retained for the length
of the entire research period (except for the number of
fibrinogens, maximally decreased on the 28th day with subsequent
tendency to	 increase on the 46th day by 11% and verified
increase on the 56th by 14%). An increase in the level of
fibrinogen, apparently, is a protective reaction of the
organism to an increase in fibrinolytic activity manifested X38
by increased synthesis of fibrinogen in the liver cells.
.
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.An increase in the thrombogenic properties of the blood
was observed in the subjects on the eighth day. In the
works of a number of authors, it has been pointed out that
during general stimulation, for example, fear, fright or
anger, sympaticotonic reactions predominate causing short-
ening of coagulation time of the blood [15,19]. The increase
in coagulating capability of the blood observed in the sub-
jects on the seventh day can be explained by stress reaction
of the organism to unusual conditions for a healthy man.
However, the increase in level of the blood procoagulants
which creates the possibility for thromboformation is inade-
quate fori:ntravascular coagulation of the blood. Suppression
of the physiological anticoagulation system or a breakdown
in the totality of vascular ' walls is necessary [2,3,10).
The first days of bedrest are the most dangerous as far
as thromboses of the venous and arterial systems go	 [1,4j.
The clearest protective measures against thrombosis was an
increase in fibrinolytic activity which had increased by the
eighth day by 20-23%.The change in fibrinolytic activity in-
volves the vasoriotor changes noted during physical exercise,
emotional and thermal stress, and injections of vasoactive
substances [12-14].
The question of increase in fibrinolytic activity and
ways of increasing it has not been adequately studied. It
has been Aointed out that the endothelia of the vessels
contains plasmokinase and from here it goes into the blood-
stream. An increase in fibrinolytic activity during "stress
reactions" involves inflow of the activator from the endo-
thelia L211. The release of plasmokinase during vasoactive
changes can result in disruption of the endothelial layer
4
of the capillaries. It is possible that in hypokinesia
conditions, a change in arterial tonus results in an increase
in fibrinolytic activity of the blood.
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